Biological factors influencing parathyroid localization.
The major factor influencing scintigraphic detection of abnormal parathyroid glands seems to be their size. However, false-negative results have been reported in large glands while some very small adenomas have been identified. Other factors can influence 99mTc-MIBI and 99mTc-Tetrofosmin uptake and therefore the accurate detection of hyperfunctioning glands depends also on these. Increases in both perfusion and functional activity and targeting of abundant mitochondria-rich oxyphil cells seem to be relevant mechanisms of uptake. A relationship has been observed between the intensity of focal uptake in the parathyroid glands and the cell cycle phases for patients with secondary hyperparathyroidism. Higher uptake grades correlated with the active growing phase, showing that scintigraphy accurately reflects the functional status of the hyperplastic parathyroid glands. Serum calcium levels may modify radiotracer kinetics by influencing the membrane potential. In addition, P-glycoprotein or multidrug resistance (MDR) associated protein expression may play an important role in the false-negative results of parathyroid scintigraphy. If the lipophilic cationic radiotracers used in parathyroid scintigraphy are transported by the same mechanism as the anticancer drugs, they will be quickly eliminated from the parathyroid glands containing P-glycoprotein or MDR-related protein expression and the uptake in images will be negative. In parathyroid glands with no P-glycoprotein or MDR-related protein expression, the radiotracers remain in the cells, making it easier to detect them by scintigraphy.